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Abstract 



PROBLEM TO BE SOLVED: To obtain a catalyst which can give a spherical olefin polymer having excellent 
particle properties in high polymerization activity by prepolymerizing an olefin over a catalyst component 
comprising a specified transition metal compound and a specified promoter and supported by a 
microparticulate support. 

SOLUTION: This catalyst is prepared by prepolymerizing an olefin over a catalyst component comprising a 
microparticulate support, a compound containing a group 8-10 transition metal in the periodic table and 
represented by formula I, at least one compound selected from among organoaluminumoxy compounds, 
alkylboric acid derivatives and Lewis acids and ionic compounds and optionally an organometallic 
compound. In formula I, M is a group 8-10 transition metal atom in the periodic table; X<1> and X<2> are 
each nitrogen or phosphorus; R<1> and R<2> are each hydrogen or a hydrocarbon group; m and n are 
each 1 or 2; R<3> is a group represented by formula II (R<6> , R<7> and R<61> to R<72> are each 
hydrogen or a hydrocarbon group); and R<4> and R<5> are each hydrogen, a hydrocarbon group or the 
like. 
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-^mm^ ixm^udk. mmzwmmt rzHTfi^s. 

y^-^ycoMmmi-zmm^-^xhX\,\ 

[00 57] TJi'S.y^^y^mmt^mzm^'^htih 

r/i^s-T^A, by-< yrobvi'T/i'S-'^A, Min- 

-'^A, h yji-i?^/t'r;i/S-'>A, hUT>;i-T;ps 
-'>A^fcohy7';i'=ir;i/r;usx'>A, hUi^^n^ 
^i^jirjis.-^A^ M;^^n;l-:J'f-;pr;P5-'>A 
^fc'coh y j/:7or;udf.;i^r/i^5-'>A. i^'^^/unu 

5-'!7A^nyh\ 5/X^;Pr;l^S-'!7A^'ay h\ 
xf-;l^7;l^5-^A7'o5 'J^ Vf^/l-T/l-S.-'y 
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ill, 

[0 0 5 8] >iti^o3*>, h'jni'^ji'T/i'S.-'y 

(i-C4 Hg ), Al, (C5 H,o) 

) 

[0060] Tj\^iy^^ycommi,zm\'^htimmb 

LXii^ <y-^^y. h7Px>-. dfj^l/y, 

■fvl^. Th7t K^77y=5^^'^OX-f;H®^^rfflV^|,^ 

[006 1 ] S;/v:*l&B«-C-fflv^/i>ix|,'sy-(f tto 
War;l-5-'>A^:3f Ht^Wi. 6 0°Cc7)'<^y-^:>{C 
J§B?t^ A 1 m-ffii^ 1 ili^fSSC-C-fflS 1 0%OT, 
* L < 5 %OT , L < Ji 2 %WTt-|) 0 , 

[0062] ±iB«J; 3=5: (C-l)^r}iT;l/5-'^Ajj-df 

(c-2) r;^^;P;Koyi^i^^fe 
*^BflT'fflo^>ixl>r;Pdr;i"t'o>'KiSzf*(c-2) t L 
TJi. TiE-« (III) X'm^tihi^-^Wj:}im\i 

[0063] 
[-fb2 2] 



R 



13 



\ 

1 

/ 



A ] - O 



12 



O- A 1 



\ 



I 13 



13 



[0059] 

- (II) 

[0 0 64] i^:*. R'HmmWs=m.tn'-'iQ<7)m\L 
*^s^^-r. Ri3(i. ^\^zn-xhmt£'>x\^xh 

^)\^mmm >-o^ ^ ^cii^ss^ft*^' i ~ i o com 

[0065] mtl-Wi.^ (Ill) T-^§ ill T/l-^/l-t^ 

oymnmm'&-2) it. Tti-m^ (iv) xm^tiir 
fV^jut^a ymt 

R12-B- (OH) 2 ■•• (IV) 

'imm'px. - 8 0 'C'-mi^cois.&x' 1^-2 mm 

[0066] filB-^it ( IV) T'^$i^l>7;^^;^'•^<'^ 

8S, 3,5-$/7;l^5}-D,i^"DySS, '<y^'7;i^jj-a7ix;t' 
'■Knyig, 3, 5- fx ( h U 7/Ujj-a;^^;l') 7iX;l.;n 
nyi§^i:'*^W'^>iil.. ZtK^cO'^Xii. ;<^;l'.i^'n 
VIS, n-yf-;u;t<ayg!, ^ y7"f-;i'^pyis,3,5-v 

7/U:ta7xX;U;Koyi|, ^y:?7;U:t0 7xX;U;n' 

[0067] ZcoXo^j:T)l-^)l7ir:aymtKm^-^l 
^mT)li-^Ait-^^t LXii. TiS-M^ (V- 

1), (v-2) , (v-3) xmtii^mni'^-'^j^ 

[0068] 



( lit ) 



(R13) 3., -Al-Yp - (V-1) 

(Ri3)3.^ -Al- [OSi (RiOa ]p - (V-2) 
(R13) 2 -A 1 -0-A 1 - (R13) 2 ... (V-3) 

(jS;*, Y{±. 7K^iI^^;^c{iADyyE?, R'Mi. fiK-^Sst: (V-i) , (V-2) , (V-3) T'^^^SW 
7j<«lSi^. Anyyii^^^>:{i^#jg^f:*i 1 ~ 1 oco mT/\^i-^Mt-^'^k ixmmzli. h iJ^f-yi/T 
mtymX. P(i0Sp<3t-S)D. Ri3(i, BfiietP] ;l/$xr>A, hUxf-/l^T>'>$X':7A, hijrnhVUT 
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sec-7'f-/l/T/1^5::^^A. hUtert- 7'f-;UT;l/5 

CO h y ^ n r ;^^;l/7yl/ 5 - ^ . f-yur ;l/ $ 
-i^A^nyn. xxf';U7;l/5-^i^^'ny >^'x 

^oy F^i:"co>^'r;l/^/i/r;^$-^AyN^-f h\ i^x 

^A^N-^ K^^ F^^:'cDi^*7;U^;l/7/U5::^^A>'N-f H 
y-^Y. >^^-X^;l/7;l/S^^A;^ h^v-K. yxf^;PT 
5 ^ ^i^X h ^ F ^ i:*c7) i;T;^^;L. 7;P 5 - ^ A 7 
i^'xf-ymi-^xr^A^xy^i/K^t'cO 
>^'7;U=^;l/7;l/S xr^A7 y -n^x K^i:*W^>ix 
I. 

[00 69] zfihcooib. hy7y^^;U7;uaxT^ 
A, hy x^n7;i/^;U7yl/5XT>A;0^'*?^ mz 
h y^f';i'7yi/a:^^A. h yxf-;i/7;i/$x^A. h 
y y 7>;i/7;i/ 5 L\\ ::fL^^>{i 1 a# 

[00 70] ±EcO J; 5 ^ (C-2) Tju^ji^n^^ymim 

(C-3) /MxBg^/cfji-^Trytt-fb^ft 

3) t LT{±. ^fPj^Tl - 5 0 1 9 5 0-^^$g. ft^T 
l-5 0 2 03 6^^^ffi. t^^^¥3-l 7 9 00 5^^;^ 
t*ra¥3-l 7 90 0 6-^i>#. ^#^¥3-207 
7 0 3-^^A^$8. **ifW3-2 07 7 04^^$g. US- 
5 4 7 7 1 S^'x^m^j:i:i^ztm^tlfz^l^^ :^m. A 

[00 7 1 ] ;l/>f ::^mt LZii. B R 

3 (R(i. yym. ^i-fi^m. hy7;^:tn^f-;|/S^ 

T"$)l). ) T'^^ix-S-fb^WW^^ix. fzbliihV 
yjl^at^xjy^ h y 7xx;^7j<'Dy, hyx(4-7;l^ 
^n7x-;l/) .-J^'py. h y ;^ (3.5-5/7;^^n7xx 
;U) hyx (4-771/^0;^ ^;l/7xx;^) tT^v 

y. h yT. (^y^7;u^u7xx;u) hy;^ 
(p-hy;i/) ^:ay^ hyx (o-hy;u) by 
X {3.5-i/';<f-;U7xx;I/) ;f:ny^i:*Wf^>ill). 



[0072] ^ ^ytt-ft-^t^i: LXii. fzh ;c(fTiS- 

(VI) xm^fihit^mmfhfih. 

[0073 ] 
[^L2 3] 



R 



18 



(VI) 



19 



H*(0 E t 2)2 B 



[008 1] {^^. Et{±x^;I/SS^-r. ) 

tfz^^ymt-^mtLx. hy77u^yi/aj^7y^x 
^jUJI. N,N-i/7;i^^;U7xyxT>A{g, i;^7;i-^;i/7 



) 



[00 74] jl;"^, R'stL-Tti, H* , i])V-t^~^J^ 
[0075] Ri«~Ri9«i, 5VHC|pI-riM=5r-:>T\<^ 

^M.^i-ty^j:t'timf^ti^. 

[0076] mmry^-'^M./ji-^yb Lra^wt 

:N,N->''xf-yl^T-U-'>A;^^:ty, N. 
N-2, 4 , 6-^ y :? > ^;PT- 'J -»> A ;^ y ^ t'CON , N- 

;^ ^jj- i:'cOi/T;W^;l^r y ^: -'^i.;* y ^i: 

[0077] mit^xt^-'yA:^i-^yt Lxmmz 

(i, l>y7x-/l'*X*:-':7jU;!7f-:^y, h 'J (;<f-/l/ 
7x-;l^) *x*a'>A;>;?f-^y, h'j (>?^f-;i'7x 

t^Xt^-^M./j^:ty^j:t'CDh'JTO-)lt^Xt^ 
-^M.^i-:^yts:mmfhtlh . 
[00 78] Ri^ttTfi, ;^;;U;}^'n'>A/ff-^y, T 
yt-'>A;^f-jry=5ri:>'»^L<. !»tch 'J 7x-/l^ 

^y*W^ Lv^, 

[0079] -i-^ymt-^^t LX\i. TiSit (VII ) 

[0080] 
[-(1:2 4 J 

F3 



- <V1I) 

yt-i>AtS, h'jr'J-;l'*X75f--'>AtI^t'$:^ 

[0082] h'jr^i'^yuamry^-'^AtitL.TM 
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(7x::^7!/) h U ^f-y^T y^-^Ar b 7 

(o-b'J;t/) hU ry^-^Ar 

ry^-^jUTh7 (o,p-S/;^^;U7x:^;l/) 
hU (n-7-f";l-) 7y^^^i^xh7 (ni,m->>*^^;U7 
x-;U) 4^^*. h'J (n-y^;I/) 7y^™^^Th7 
(p-h 'j7;i/^n^^;P7x-;U) 7^^». hU (n-y 
f-;l/) ry^:::^Af-h7 (3,5->>> U 7yl/:tn;^f-;l. 

7x-;u) hU (n-7>;i/) ry^-'^Axh 

7 (o-hy;l/) *^lR^:^>W^>ix-l>. 
[0 0 83] N,N->''ryI/=5ryl/r-';::^^At^i: LTftf*: 
fi^tii. 7tttifN.N-i/;^^;Ur-U-^i.xh7 (7 
xCiyl^) 7^^*. N.N-S^Xf-yl/T-'J-^Af h7 (7 

xh7 (7x-yP) :^^«^h";^W^>n^. 

[0084] >>*7;I/^7l-7y^:-^ixJtIt LT:R#:6^(C 
/::t;t(fi^" (1-rntVI^) Ty^:::^ATh7 

{^y:?'7;l/^n7x-;i/) t^^^. S/i/^p^^i^yl- 
7y^-^Arh7 (7x:::;l') 7^^*^f'yiW^>fl 
I). 

[0 0 8 5] S^tc-^^yft^b^ifil^LT. hU7x- 
;i^^;i/^-r>ATh7^;^ (^y^7;i/:to7x::^;i/) 
;i^V-f. N,N-x^f-;^T-U-^Ar h7^;^ (^y 
^7;l/yrn7x-;l/) ;|^V-h. 7xn-b-^A7^h7 

(^y^7;U^u7x:::;l') 7jiV-h. m;7x-;1/;;? 

T>A^y ^ 7 x-yUi/^ n^y ^ i/x-;i4§(*. 
N,N-f/xf-;i/T- 'J -^jU^y 7 x-zUS/:?' n^y ^ 
>;x-;ngft. TlEsC (VIII) rift$ti-5>4^^«-fi:^*^ 

[0086] 

[-(1:2 5] 




(vni) 



[ 0 0 8 7 ] 7 yit-^mt iXMimUi. fzt L\i 
T;*;K7y (14) ; f'X C b U (n-7>;U) 7y^x 
^A] y-^d^V-h. b";^ CbU (n-7>;u) ry^- 

^A] T;*.1iV-h. b'X C (n-7->;U) Ty^- 
^yx^:Kl/-h. b';<Ch'J {xx-y^)V) TV 
^-t^jU] Kr^d^V-b. b-X ChU (n-7>;^) T 
y^x^A] f*^DnT;i7'tV-h. b'xChU (n- 
7*^;U) ry^-^A] HrX? ^ no HT;:?diV-h^ 
i:'c7)7-;tycOS ; h 'J (n-7>;U) ry^-^Ab"X 

(III). b'XCh'J (n-y^/l') ry^-^A] b-;^ 



( ^'T;{?>'^^ F7^ KKT;^?;Kl/"h) -'y^/^gglg 
( 1 1 \)ts:)£<n^%if^v y 7»:t ycOJS^r i:*A^W^ti 

[0 088] ;{?;Ut:7y^t'&*t Lxme^Wi. ^ci: 
;c(f4-;?);U>'V^.1<7y ( 14) . l,3->>';*;i/>'NV^;Ji' 
7y ( 1 3 ) . b.<^-Jti)V)<^^ijif^vy (14). Ft 
7;?>'N-^ H7-< F-l-7x-;l--1.3-i^':<?;l^>'V'f;]<7y. 
Ht^^W ^7-^ H-l-;^^;l'-l,3->^*;^;^>'>V'f;1^7 
y. ^yf^^^'i Yy4 Y-\3-'J:^^)\^-\3''Ji)}\/^'^ 
j-r^^yy. l.^-J^M^^yf^^^yy ( 1 3) . 2, 
l-J^)VJ^^yffy^^yy (13). ^y-f'^vN^ H7 
F-7,8-i/'^f-yl/-7,8-i/'X?yl-ysv7yr;^>.it*^y, Kt 
^^N^ K7^ F-ll-;^^yl/-2,7-^';^7;l/>'^'^yT^;i^7 
y. hU (n-7'f-;P) Ty^xr>Al-;^/Uy<T;i?.KL/- 
by (n-7f-;l/) ry^-'^Ai-^yi/yN^^yr^TK 
hu (n-y^;!/) ry^xT>Ai-;<?;i/ys:HT7;? 

;t<V-h. hU (n-7>yl/) Ty^-^Al-^y;<f'/^' 
i/';;^-l-;^;W^T":*^r^—^. hu (n-7>;u) ry 

f-;i^) 7y^-^A6-;^;^^N'TX/;t^V-h ( 14) . h 
U (n-yf-;!/) Ty^xr>A6-^;I/AT^;|iV-h ( 1 
2) . h'J (n-7f-;l/) Ty^xr>A7-;<?;i/>'>'i^yT* 
(13). M; (n-7>;i/) 7y^™^A7,8- 
'J^}W^^yT:^^^\y-V (12). (n-7>;t^) 
7y^-^A2.9-i/^;W<^yT^:KV-h (12). 
h'J (n-7*f-;^) ry^-^AHx^^N-f ^7-^ K-8- 
^f-;^-7,9-i/7:/;UA^T>y^'^;j^V-b. h'J (n-7> 
;l/) ry^-^Ar>yr>:?A-< F-8-xf-7l/-7,9- 
>^";&;UA*^yT^.iiV-h. hU (n-7>;^) ry^- 
1^A^yT*>'^^ H7^ K-8-7>;U-7,9-f/:^^;l/A*i>y 
T:?:?;t;V-h. h >J (n-yf-;W) ry^x^^A^yr^ 
K7-f F-8-ryyi/-7,9-i^**;^>'N'^yT*>t:u— 

FU (n-7'^;U) ry^-^A^yrT^^vW F7^ 
H-9- hU ^ U ;l/-7. 8- f^*;!? y r ;^ 4< 1/ - 

hU (n-7>;^) ry^xT^A^yr^^N^ F7-^ 
F-4.6-i^Vn^-7-^;WN'^yT^7nV-F^i:(:07- 
^y(7)Jtg; F'J (n-7>;i/) ry^-^Ab*;:^ (y-t-A 
^ F7-< F-1.3-i^*;<?;l/Ay'^;Kl^-F ) nn^FStg 
(III). FU (n-7-f-;^) ry^^^Ab";^ (^yr^!/ 

F7^ Y-l.^-Jtj}W<^^yrii^^V-V) WiW^ 
(III). FU (n-T'f';!/) ry^x^Ab-X (^yr;^ 

F7^ F-7,8-v^*;I/A-T>yr;{^;}^V-F) ^^nVI/ 
FigiS (III). FU (n-7>;k) ry^::^^Ab'X 
yrti)\^ Yy-i Y-l.Z-JijM'^^y^fj^^V-V) 
:z.^y'r)VW^W\). FU (n-7>;U) Ty^-^Ab" 
X (^yT*A->f F7'^ F-7,8-x;^;l/A'r^yT;i?;Kl/ 
-F)«iS(III). FU (n-7'f-;U) Ty^XT^Ab" 
X (^yT:^A>f F7^ F-7,8->''7:?;U>'<r>yr;^;ifu 
-F) ^igJS (III). FU (n-yf-;!/) ry^XT^Ab' 
X (y-^A-f F7^ F-7,8-v^;^f-;U-7,8-i^*^yWS*i>y 
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r**V-h) IfeSSlfi (III). h>J (n-y^yU) 7^^ 
-'^AyzX h'-7,8-i/'^f-yL'-7,8->''^ 
;l/AV7yT;<f*:i/-b) ^'ni.igJS (III), m; (n-T" 
^)\/) ry^r-'^Ah'X ( h^)7'u=^:^-7-?J^A YvA 
Y-l,2.-'J:^)VJi'^yf:^^^\^'-h) ziJ<.iVhm& (II 

I), h'J;^ ChU (n-yf-zL-) ry^-n^A] t';^ (-^ 
yftif^A h'-T-^^yl^^N'^^yT^i^'i^^-h) :5'n 
ixKtS (III). b'X ChU (n-7'f-;l^) T>'t-'>A:i 
fx ('>>-r;^^N^ K5-f K-7-;?!?;l^A'r>yT*;l^V- 
h) vy;^>igs (IV). t"x C N'; (n-y^;i^) ry 

f;{?;jt>-h) n^N^N^JS (III). h'X ChU (n-y 
f-^U) T>'^::i'>a: f-X i,-^yrfl)-^A Yy^ H-7- 
;&;i/A-'>>'T;*?}^V-h) -•x^^Hg^I (IV) t^Koy^ 
m,t)Vif^v yr-^y<m;^£}itmiioiih . 

[0 0 89] ±fE<^J;3^r (C-3);Mxi§S7t{i^ 
tt-fL-^Wi . 1 Wkxt fz^t 2 SJitiffl^^-ttTfflv ^ 

(D) ^^JBfB-a-f^ 

*^Bjri^:>StJEEtTfflv^<^ni. ( D ) WM^JR-fL-^t^!! 

IX^ 1 2 . 13 ]K<7)^-iS^S-fl:-&!t«!l**ffl n (^^li. . 
[0090] 

(D-1) -m, R\ Al (ORt ) „ Hp X, 

•CiJ:<. M«iI^iaAU~l 5. i?SL<«il~4<0 
^^bKSaSrS^L. X{i>'\ny>'II^$:ji^L. m{iO< 
m^3. ni±0gn<3. p{i0gp<3. qtiO^q 
<3C0|S:T-J)'3, *^Om+n + p + q = 3-C'S)-l). ) T' 

[009 1] (D-2) -Sit Ml A 1 R^ 

(^4^. Ml (±Li. Na. K^^t, R" (±*«K^ 

a*n ~ 1 5 . ^ L < {i 1 ~4 (^mtm-m^^ 

■t. ) T'lS^ixl. IK^iRtryl'S-'^AtcoMT;!/^ 

[0092] (D-3) R« R" M2 

(j^cf. R'" fc^tl^'R" Ji, 5VHC|Hl-T-tS^-5TV^ 
Tii<. ««iEl^liJ*U~l 5. if4L<{±l~40 
M-fbKIISi^^L. W {iMg. Zn^T^diCdt-J) 

[0093] Blrfe(D-l) tcSTI,»ffiT;U5 -'^ A-ft^ 
tit iJ^sOi^^Sr-fb-^ft^t'^r^J^T'l'i., 
(D-SjC R^„ a 1 (OR") 3-. 

(5^4'. R^ fcit/Rt (i. 5VHC|5l--Ct^^-:.TV'> 
TtJ:<. 'mW=m.ff\-\5. »^L<(il~40 

©-^5*: R% A 1 X3., 

(ssjtt'. R« ti^^jii^si^n-i 5. m^<\t\^ 



ff^L-<{io<m<3fj)5. )xm.^i\.h-^mr}v^ 

<S>-W!^ ^\ A 1 H3.„ 

(5^+. R^ M^mm-m^x-^is . iftL<iii~ 

4 iO^-fbK*a^* L . m\mt L < {i 2 S m< 3 

R^ Al (ORb) „X, 

(5t;4'. R" fccktA'R'' {±. l:vHcISI-t••ts^-51:v^ 

^{t*«»^^L-. X{iy^^yyE^"^SL.. miiO< 
mS3, n{iOSn<3. q {i 0 ^ q < 3 cOiScfJ) 0 . 
*>Om+n + q = 3T-S>^. ) -^^^iXh-^WDV^- 

[0 094] (D-1) ^^JR■r•&r;^s-'>A■^[:-^tItL■r 

r;i-5-'>A^i;'(7)M;n-r;i^^7i-ryi'S-'!7A ; h u 
y TQ tvPT /i^ s - A , h y ^ y y^ivriv 

A. h'Jsec-7"^;Ur;P5-'!;A, M) tert-7"f-;Pr 
yPS-'^A. M»2-^^yl^7'f-yL'r/US:^'>A, M/B- 
^^;U7'f-;i'r;i^S^'>A, h ^)2-y^^iv^y^)V7)V 
S-t^A. hU3-^^;P'<y^;PT/>5-':7A. M)4- 

;^f-;P'<yf-;i^r;us-'7A. N ^n-^'^iV^^'yivr 

;l^5-T>A. hiJ3-;<f-;l'^=3fi^;l'r;l'S::.'>A. b 'J 
2-Xf-/P^dr i^;^r/^ 5 -"^^ A^ t'O h y ^uss^Tyi-^ 
;Pr;l^S:i'>A : b U v-^'D'^Jrv'/^T/WS-'^A^i:' 
<7)>.ij v-:?nr;i^^yUT;i^5->>A ; hU7x-;U7;l^ 
i-r^A, hu h'jypr;u5-'7A^i;coM;ry-;i' 

^i:cr)'JT)l'^Jl'7Jl'5.-'^Jx^\^ K^-f K ; h y-f y 

A ; ^ y7f-;i^r;i-s-'^A^ h^y¥. y7>;pr 

n,-K^ F =5: i:'cOT;l'^;ur;l' S -'^7 AT/l^n F ; 
i-'xf-;uryws -"^ AX F df- V F . i^'7^;i/r;k $ --^ 
A 7' F ^ F ^ fco i^'Tyi/^ypr^w 5 A r;i/ 3 ^ X 

F ; xf-^l-r/l^S-n^A-feX^xF^v-F. yf-Zl^Til- 

5 A-feX^7" F^ F^ t'c7)r;l'^;l^r;l^5 -'!7A 
•tX^T;UadfxF ; RM.5 A I (OR" ) 0. 5 =5:t' 

t:T)U^JlT)US.-^M. ; xXf-;P7;l'S-'>A^'Dy 
F. i^'7'^;Pr;t'S-»^Ai?ny F, i^'xf-yl-ryUS- 
•^AyoS F:5:t'c7)i/'r>l^df;l^r;l'$::i'>A>'N7^ F : 
x^;Ur;l^S-T>A-feX^^'ny F, 7^;l^r;l^ 
A-tx4f^ny F. xf-;mi'5-'>A-feXdf7oS F 
=5ri:(7)T;l^^/l^r;l^$-'^A-tX^A^-( F : xf-;l^T 
jl'S.~^I.i^:PaV F. 7°ohVl^r7US:::'>A>''i?py 
F. 7f-;L'T;l^S::i^Av7nS F^i:'cor;Pdf;U7;l/ 
Sr.r^i.i^yx^^ F'Srt'OgP^WtAu-ir'y^li^ilf^r 

;l/^;P7;PS-'>A ; ixX^/mi^S-'^At Fy F. 
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-■^At FU F ; xf-;UT;L'5-'>Ai/'h FU F, To 
tVl^T^US-^Ai/t FU F^ri;'<:07;L'^;L'7;t'S-'^ 
A>>'h F'J F^t'^cofficOgli^S^jtCTkS-fb^iXTtryl'^ 

F, yf-;l-7;1^5-'^A7'F^v-^'oi; b\ a^i-iUTJl 
^-^AX-h^i^yni F^t'cOgP^e<Jt7;l-3drHb 
fe J: yV\o y y-ft $ixfc7yl^^;P7;U 5 ^^-^ f Sr^ 

[0095] tfz{D-i) izmm-mt-^mmmtiz 

(C2 H5 ) 2 A 1 N (C2 H5 ) A 1 (C2 Hs ) 2 

[0096] Me(D-2) (:Ji-ri.-ft:^!r^t Lx\t, 

L i A 1 (C2 H5 ) 4 

LiAl (Ct Hi5)4 ^f&*tfl.c:t*^'t'#l.. 
[0097] ^ff^mi^Zij^ *«^iR-ft^ft ( D ) tT 

(i-C, Hg ) , Al, (C5 Hio) , 

[0098]$ (y^z^com^zh. ^mMt^m ( d ) 

F, ;><f-;l^v/:^>-'>A:?ay F, xf-/Pv^^:7^>->>A 
7"d5 F, x^;U-7^":t.i^'>A:7a>J F, 7"'nhVk-7^' 
:^-v-'>A7'nS F, 7°of;U-7^";t-i^'>Ai7oD F, 7' 
f-;Pv/;t-x'>A7"n 5 F , ri-)l--?y^^i^^A^n 0 

7'f-yl/-7/^^v'!7i^, 7f-;l/Xf-;Pv/^^j/'>A^i:lr 

[0099] tfzm^lknX'lM^WiV^-'^Mt-^ 

5-'7Ai:7;>^;kUf-'!7Ai: Offl-^lt . t n d y 
y(t7;l^ 5 A i: 7;l-^;U-7 A t Offl-^it^ 

[0100] *»BSffflV^|,:t^^JB'fl:-^!|^ { D ) L 
X\i , :«-®iS4ic«07;U^;L'a ^*-ri. ^]R-(l:^!t^i*WS 

7;^S-'^A*^ff^ L-< , F U y 7-f-;l'7;P5-'>A 
[ 0 1 0 1 ] .IC7) J; 3 t£^m±mi\±m ( D ) (i7;l-^ 

Mtmt LT^fflL, HuiE-^st ( I ) x-m^ti^m^ 

^ISfb-^ft (B) fl^o^l^JS (M) i,Z^-^LX\^hR 

" iiXx//it:i,iR^ ti^Tji'^/i-mancom'f-tfzii 



xF^v-a, 7'Fdfi^S^:t'«7yl^3^>'S^t'0 
aT*l.ii-&(i. .rfL^>^7;p=Jryi^atS}^'tl.. zcn 
J; a >S^7;^^;^S■jt^^SfMS'^L■&ft ( b ) is ( c ) 

m. ^mz (c-3)js^fcKjet, MMvSitc^iSvw^y 
[0 10 2] ^fc. {D) ^imm\t-^Mi. :^i}<y 

f^fflJil^^jB-fb-^iri) (B) 4'«0S^^ii (M) 

tf&iltl.. Z(r>tzi^^m±W,it-^^ <.^) ^, HtflE- 
flSs^ ( I ) ■C'^$ni.aT#^iS-fL-&if^ ( B ) 'PcoSI^^ 
JS (M) {clS^LTV^|>R« jsiv/S/ciiRs *>7;i^ 
^;!/aT-S>.i.^?M«^l:-^ft (B) tfffflL/cii^t 

[0103] iie^oj: 3^ ( D ) tm^m^t-^Mi. i 

am^!fe-C-^^ciS2Sm±€^-&;b-ti-Tfflv^4>ni.. *^ 

{i, miE'(Sts^«ffl* (A) . mmimit-^m (B) , 

(c-i) * 1S7;i^ 5 - v-ft;-&!f^!i , (c-2) 7)\^^)U 

'^mt^hmi,mi'j'-^j;< t h i mcDit-^m ( c ) . £<s 

t:j£tT*«^a-fb^ft (D) coff^iT- ^SttS-fbK 

mm-f^zt:/)-xt^. 

[ 0 1 0 4 ] 0 Hc, ^mzi^.h^uy ^ ym^m 

^7-fyi:L-<:(i, M»iK^ISC*^'2-2 0(7)a-^lx7 

y-fy, A-^^^ii^l-^yry, l-^^-fey, l-5j-:?r 
l-T-fey. l-FT-fe>'. l-Thyr-ty^^b'^mm 
tlZbi}^X'$h, 

[0105] ttz. frnM-^comzm^'-^ioiih^y?- 
t ixm^^y^-^mff^tiMmmi. 0)i- 

VB?. *7j<-<:5'nyffi. h'x;7p (2, 2, l)-5- 
'\7°r>'-2, 3-i^';^;>-1t>ig^cOa, 

;w^>i?. fcj:y-?-<5o-^F';'>A. ;<?'j';7A, y^-;; 

A. Sia. ■r^^^^i/'^A, ;!?;Ux'>A^cO^JltS ; 7:? 
U^Hg^^f-^k 7:?U;HSxf-;|/, 7:?'y;l/Kn-7'D 
f;K T^'Jiumvy'ut'JU^ 7^5"J;HSn-7'f- 

;k 7i7iJ;uBls^y7'^;i-, 7^ 'Jyi-St-r^;!^, 7 

:?^"J;l-Sgxf-;P, ^:?^'iJ;Hgn-7°Dtr;l-, ^^-^ 
'J;l/K^y7'ot°;P, ;<:5'^"J;l/i?n-7'f-;u, ^^J':? 
U;Ug!-f y 7'^;L^c7)a , ;3 -mmtj)V^^y^:i:.XT 
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[0106] ZiitjCO^XU. x^lxy, $).|,i,^(ix^ 

[0107] ^mm^cnmzM. ±ie«^^ ( b ) {±, 
Bii^ ( B) ^m'^±mmTm%\.x . ii^i o-«~ 

2X1 O-^^/L'/y-yh/L' (JfiS) , if* L<{i5xl 

)«^M B ) \tm ( A ) 1 g s 0 . s^^jRji^ tcj^s 

tf, a^5x 1 o-«~5x 1 o-«*;U. ff*t<Jil 
0-5-2X1 0-«^;l/i7)gT'ffli'-"5>ill>« 

[0 108] ^4]-(C-l) fcJ;t/fiS;:5i-(C-2) fiK^a- 
1) Sy"c(±fi!c^MC-2) *c7)7;l^Sx>>AJI^tB!c^^ 

(B) b(7)^jHt C(C-l) /(B), *?t{±, (C-2) / 

(B) a^lO-lOOO, i?*L<{i2 0-5 
0 0 i: J; 5 ^I;Tfflv^^>fil, . 

[0109] )s!c:5i-(C-3) (i, )S^(C-3) tm (B) b 
c^^;Uib C (C-3) /(B)] a^i~i 0, ntL 

^;i-it C ( D ) / ( B ) ) *Jffl^O . 0 1 ~ 1 0 0 , *F 
tLKliO. 0 5-5 0i;^S<}:-5^S-Cfflv^f,ix|>, 

[0 110] f-ia-^?as{4-2o~7o°c, »*t< 
{4-10-6 o'cx'h 0 , * fzi-mm^mmii o . 

lOOB^fa, »*L<(41-5 0a*|lgSt'3^-|,, 

{4, miejs^^ ( A ) - ( c ) . ctbk^^ ( d ) 

^(A), (B) , ic) axmvy ^y. mi'Z^' 
(D) <r>\m\m\i^&^zm\ifih . mmz\t. 

[0111] ( 1 ) it^i- ( A ) iT^m<&m\L^mx'mM 
mzth. <x^^x\ z<7)mmmzm (B) isxi/^-ni- 

(c) iMl. ^z^^uy ^ y^mxthlsm 

( 2 ) (t^M A) ^T^'isimimmxmm-mzth . <x 
ux\ zcommmi^zfs.-!!^ (B) axv^iii^ (o 

mmi. m^-^xm (d) ^:^^thT^-mmt^\<- 



miz. mx-'i^^iifzmim^fS.^iMi. ^z^^u 

( 3 ) A) iT^-mmt^mx-mmmz-ri. d: 
\^x\ znmmimz^^ (o ¥j\^(^^m&iti 

mmitrnx-nmrntth. z(7im^m(B) ^ 

Mi. ^z^:^i'y ^ yimxt^tm 

(4) «^ (A) iT^-mm^t^mxmmmti. d: 
v^T\ zcomrn'mz^"^ (c) ^uai. ffi^mm^^ 

^ (D) ^-ir^-rs^vswbK^m^ffi^ti-i.. ; 

(5) (A) ^^vStt^-lbkST'^Wct-i., iJ: 

iiOiSSitt^lS:^- (C) itnl. ¥J\^<DmrSK^ 

kimmmx-mmmitth. z(Dm^m(B) ^ 

mmi. m^^xmiD) i^ttiT^-mmt^ 
m^z. ±iixi^(:>tifzmt¥mmnu. -e^^^w 

[0112] ( 6 ) ( A ) ^^vStt^bTk^TSiS 

mi^m^T-^mtmx'wmmitti, zcr,^.[>^^ 
m^ic) ^mi. ^z'^itvy ^y^mx-fhiim. 

[0113] ( 7 ) iS^jM A ) ^ >Fvgtt^{b7K«T-^}S 
dO<-^X\ Z<r)mWM^z^'9f {B) SrjDi., m 

mw.mi^^mm.itMnxmmm\t-fh. z<n^n^ 
mic) s-jdx, rf^'mf^mwz^k. mmm 
^mmmmmh. m\^xm (d) i^^th 

;c, ^z^:^vy ^y^mx-f^-fim. 
[0114] (Q)^^{K) ^j\uyy^:^imit-^ 
ft, ^mT)Vi.-'^Mt-^Wj:}£X%hi)^t^^mLX 

fc<±iE(i)~(7)co:fra. 

y mm^w\i.m ip^) igsoo. i~ioo 

g,*?4L<(40. 2-50g, J:0»*L<{40. 3 

mz\t. mi A) ismm (B) \m^±mw.=f- 

i:LT*^5xl0-e~5xi0-«^7AiI^, »*U< 
{410-5-2x1 0-''i?'7AJl^<?)»T'fflft§a. itiJ- 

(c-1) ttzmc-i) \±. J3ic^(c-i) *>t{4(c-2) ^cor 
jVi-'OM.W.^ tLX. m (B) ^<^m^± 

mw.1- w) i,zm-h^)vvL{A\/M) x\ 5-50 

0 . * L < {4 1 0-3 0 0c7)lEil«0ftT-ffij^$it, fiS; 
^(C-3) (4, ( B ) ( M ) {,zm 

l-^yi^ib ((c-3) /M)T\ 0. 4-8, ntL<\i 
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0. 5-5<Dmi(^Axim^ii-z\^izti}mt.i 
[0115] "fmm-^it, ^'ift^hh^^im^^co^^i' 

ti y v^'^mm.fdmm. [ ^7 ] *^"o . 2-7 d i / 

gcoiell, ffSL<{iO. 5~5d l/gTS)I.J:3^ 

±is^^cfc ')t£^<m.-^mk (fiic^M t mife ( D ) ^-^^ 

y^-y, ^y^y, '■^^fy. ^^'p^y^ rfiy. Hr 
iiy. "^^^"fiiy. ^'/^ri]y-^j:Z<nmmkmc 
tKK; i^^^n/^y:?^. ^'jr)\/l/'9u^y-9 y ^ 

^^^y, i^9u^^9y^j:mmm:ikm.i\:jm;'^ 
y^y. h;i^xy. ^i/Vytalin'^^m^mcm; 

[ 0 1 1 8 ] X7 ')--m-^mtfz\i%mmmx'mk-t 

< (i 1 0 -7 - 1 0 - 3 ^ym.=f-/ U y V /WST-iS V ^ h 

[0 119] ttzm^[z^xx. 'm.Twm (a) 

ffil#§tlTV>Sfig^ (C) {zntX. $f>WB»$aT 
v^^rV^iS^MC) Srfflv^Ttctvv ^/^ta^W^LT 

[0120] *^H^tcfcV^T . X7 'J-a-^iSSrHllt 
S-^aS(±, j1^-5 0~1 oo-c, tJtl 

< (4 0 - 9 0 'c<^^mx'h 0 . %im^mm^t 1 11 

Ui. S^SJtti, Ji^0~12 0*C. lifSt<«42 0 
~1 0 0°C<7)K11TS)I). 

[0121] m-^EIlit. 3i;««jE^V^Ll OOkg/ 
cm2 , L<(i:2~5 0kg/cm2 cOjpE^frT 
t-J)"), «^(4. dl^^j^, TAm^. jlM^i7)t^fixc7) 

:^r5C(cfci^T iff -5 c: t h , 

[0122] $ <^t:ffl^$-KJl:>^P^OS^:l> 2SW±t 

7^ya-&«!i!i««4, ±m(r>xoKc^mw\-iz{,^u7 
-i ym-kiz^Hmimmittsztij^x-^h. 



[0123] Z<7)X 0 ^*%H3<7):t^7 ya^Mjssti 
ctOfi^tl.::tA^T-^l.^V7^ytLti4, mm 

^m^2^2 0C0a-^U7 ^y. fci:;ctfx^l'y, 

rofu-y, 1-7'Ty. i-'^.yf y, i-^^-tys 4->< 
f-zP-l-'^.y-fy, 1-Jt:?xy, l-f-ty. l-Kr-fe 

y. l-fh7T-fey, l-'N.^-tfr-fey, l-:t^':J'T-fe 
y, l-X-^ 3-fey ; ^5!?^*^'3~2 0i7)Jl«:tW7 -f 
y. ;ti:;i{4'>-^o'<yf y, v^oA.rry. 
;M^y, 5-^f-yi^-2-y;i^;j<;M^y, ■fh^i^^'PFr 
-by, 2-;<^;H,4,5.8->'';<:?y-l,2,3,4,4a,5.8,8a- 
^:?^hH 0-^7^1^ y^rfSr^ff^ Cl t *^T'# I. . $ 
i^txf-l^y, \z-H->i^a^^-^ry. yxy^t'Srffl 

[ 0 1 2 4 ] fiiS5j-^7 -f ya-^fflSMt-a-^t 
I. i: 1.^ y 1 1 Tffittt y v-^^w^ii 
fiWsWtli, Ti?'J;HS, ^^'^U/HS. 7v;HS. m 
7j<v^^yS, -f^nyi?, ^StK-T ^J'nyK, h'i/^'o 

( 2 , 2 , 1 ) - 5 -^7°xy- 2.3- 'j^ji'Tnym 
m<7)a. /s-T^tm^ji-t'ym. }ixu'^(^i-hv'y 

Hn-rotVk ;^^'^yyHg-f VrobVl^, ;><:5'^'y 

n - y^ju. ?<i'9') )vm4 y y^)vm(Da , 5 - 

^taSi;<7>'l''t'yKxxryl^ ; vu--^' ygg, fzjym^ 
(^T-m\'Jti)Vt^yW ; i^Kh'x;!^, rpt^yffif^ 
^y'uymi~)V. ;<f7°y ysgh'-;k ^-^yyK 
h'x;k XxTyyi?h-;l^, h y 77P:topS!f 

^cTjh'^ii/wxxx^i'^ ; r^' y;ns^^y ->i^>, y 

y/l/i?/y yyVP, ^ nylg^ry /y ^-i^^kxy.f-yL' 
[0125] 

[^BH^o^m] :^mmi^i-7 ^ ym-^mmmii, 
^uy^ yc7)X7 y -a-^ffi^ffla^a-ca^tfc*^ 
■^^zmmzm-^mnmm< , fi^tt^tg^i, t 
*>i;zaiii±c7)5j-u.7 ^ yco*a^tC)ifflL?'c*«^t:}i- 

[0 126] 
[0 127] 

immi ] 

C^fiia-lrMil^OpS?] 3!E^tCg^Sl^L^>;4 0 0ml 
c075X3tc, 2 5 0'CT'1 OB$rBl$2*sU?t:vy;?:7 5g 
1 0 0 m 1 h;l^xyr'.^-<Sttt Lfdk. O'CtX'i^ 



(23) 



^*fr1¥9-2 727 1 3 



(Al ; 1. 3 3^:/l^/y 'y hy>) 2 8 m I Sr 1 Btralt' 

viTf Lit. zcow.. ^rtio?as^o'a~«oJt« 

[0128] ZCOX 0 iz L-Ct#4>iX/tiI(*fi£^^Sr ^^^x 
yT-2ls], '\=^-9->-C2IIiaff tJtf^, 0. 0 55';^ 

0 0 S 'J -y hyL-tm^jSfbL-i^c, CcO#sl*I^TfE^ 
( A ) X-m^tLlM^^l^it-^m^ 0.35 U^/UMl 

yr-v3^t:J:0lf«S-PI;*L, ^=if^f^l OOmi 

x-m^ism-ofz. z<Dmnzx^'^o:^i sizni 

X-'y'riVi3. 5mg, r;l^$:i'^AS: 1 SOmgfe 
J:t/-,-K'jx^^V$: 1 . 1 g-&*-rl.^^lfi-^* 
(a) *i#^>^IJt, 
CO 1 2 9] 
[-ft2 6J 

iPr iPr 

/r\ 

- N N 

'Ni' 

iPr / \ iPr - (A) 

Br Br 

[0 13 0] [S^] ^^HcS«Mmt^v:rtSl:2y-y 
h;t/c0Xr yi^xg^f- h 9 V-y^zmW/^^^y 1 'J 
•y h;l^if:^AL7tf*, h U V7'f-;l^r;US::^'>A2r 

0. 5$ij^:yi/jD-i, AO'az<mLfz, <x^^x\ ±ie 

t1f^.ix^.:^ffla-^IBK (a) -■yyjim'FWlW.X 
0. OSmgHi^^Ja-i^cf*, x^^yS-zIAL, ^ffi 
^8kg/cm2-G klX&-^t:rmifz, ^h^Z^ ± 
E;0i8kg/cm2-G bKclXol,ZJii-Uy^mm.mz 

[0131] m-^mTik. ^V7-xy 
ao'cx'iommmE^mtz. nm&o. 40g/c 



m3 CO^'J V- 1 2 7 . 3 g*>t#^>^T.?t. 
[0 132] 

[mtm2 ] ytj^izmmm.i^Uz\H^m2 o -y h^ucox 
r y i/xs^r- h 9 u--/t,zmM^^->ry i u -/ hii'^ 

4o°ct«^L/i. j^:viT\ mmmix-mm 

smsw^^^Mitzm. :i^^\yyt\-r'fyt<nm.-^:/} 

X (l-yr>-^*2. 6^;u%) ^^At, ^ffiSrSk 
g/cm2-G t LTS^^igi&Lf.:. ^ffi*^'8 
kg/cm2-G t^l> J:3(c±iEiOx^wyi:i-yry 

t X rm.mzm^ u , 4 o -c-c i B#Pam-^s: 

[ 0 1 3 3 ] a^l^Tf^. ;i^'JV-X7';-&iF;3iJL, 
8 O'Ct'l 0B$raMEK^«L;t, . 3 9 g/c 

m3 0;K';-7-l 0 1 . 7 g A^^'ff 

[0 134] 

[IIWJ3 ] iejt\,z<sMm.^Lfzn'^m2 v n/k^;^ 

Tyuxm-h^u-yiz. mti-h 

mnm ) 1 5 0 g L , 9 0 'cf - 1 mrn'immiSi i 

fz. J^i-Uybl-y'r-ybcoi^^:^'X {l-fT 

y^A2. e^/ux) comxizx^^EizML. 
4 0'cbitz, <x^^x\ mtmix'mmLfzi'mm.-^m 

mia) ^--y^ym^M^TO . 0 2 5 iJ ^^AS^ 

:t-h^'i—yi,zmmuzm. ±iExf-^yti-7"-ry 

tc7)?I^;!?"X5:2iAL. ^E5:8kg/cm2-G btX 
m^^mi^ltz, ^E*>'8kg/cm2-G t=5r 

I) i a t:±Ecox^i/ l-T^T- i^t «0?I^ SrjiM 

L . 4 0 °C-C' 1 mm^i'ff'^fz . 
[0135] fi-&»Tf*. 7j<a{= J: h U 

m^. m-ofz^'j-r-i^^ y-fux-mitz'ik. so 
'cx'iommmE^mifz, -?-<^Mm, ms.ti<o. 3 

[HI] 1 1^ I, :t 1^ 7 ^ ya-^sit^copstts 
<7)-mt:7r:tmmmx%h. 
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